Vasopressin-immunoreactive nerve fibers were demonstrated in the cerebral pial arteries by peroxi dase immunohistochemistry. In the large pial artery (proximal part of the middle cerebral artery), they ran longitudinally to the long axis of the vessel. They ran in a spiral pattern in the distal part of the middle cerebral ar-
Immunohistochemical technique has demon strated various kinds of peptidergic nerve fibers in the cerebral blood vessels: vasoactive intestinal polypeptide (VIP) (Larsson et aI. , 1976; Itakura et aI., 1984) , substance P (Edvinsson et aI. , 1981; Ita kura et aI. , 1984) , neuropeptide Y (NPY) (Ed vinsson et aI. , 1984) , amd calcitonin gene-related peptide (CGRP) (Edvinsson, 1985) . Of these pepti dergic nerve fibers, NPY has been considered to be vasoconstrictive (Edvinsson et aI. , 1984) , whereas VIP and CGRP have been regarded as vasodilative (Larsson et aI. , 1976; Wilson et ai. 1981; Ed vinsson, 1985) . In the present short communica tion, we have demonstrated, for the first time to our knowledge, the presence of vasopressin-immunore active nerve fibers in the cerebral arteries.
MATERIALS AND METHODS
Ten guinea pigs weighing 300-400 g were used. Under pentobarbital anesthesia (Nembutal, 50 mg/kg, i.p.) the tery. Even in small arteries, vasopressin nerve fibers were found arranged in a longitudinal fashion. The present morphological data suggest that vasopressin nerve fibers in the cerebral artery may play a role in cere bral circulation. Key Words: Vasopressin-Immunohis tochemistry-Cerebral blood vessel. animals were perfused with 500 ml of 2% paraformalde hyde solution (0.1 M phosphate buffered, pH 7.4, 2-4°C) for 10 min. Immediately after the perfusion, the brains were removed, and blood vessels were carefully taken out under an operative microscope. The blood vessels were immersed in fixation solution for 12 h. Peroxidase antiperoxidase immunohistochemistry was done in the whole mount specimen, as described elsewhere (ltakura et al., 1984) . To describe briefly the procedure followed, the blood vessels were reacted with antivasopressin anti body in Tr iton-X phosphate-buffered saline at 2-4°C for 2-3 days. Then they were reacted with goat antirabbit immunoglobulin (Miles; diluted 1:200) at room tempera ture for 3 h. Next the specimens were reacted with per oxidase antiperoxidase solution (Miles: diluted 1: 1600) at room temperature for 2 h and reacted with diaminobenzi dine for 10 min. The materials were dehydrated with al cohol, placed on a coverslip, and observed under a light microscope.
Antiserum
The arginine-vasopressin antiserum utilized in this study was raised from rabbits (purchased from Miles, U.S.A.) (Herman et al., 1987) . The specificity of the anti serum was established in the absence of immunoreactive staining after preabsorption of the antiserum with 10 fLM and 50 fLM of pure arginine-vasopressin (Sigma).
RESULTS
The presence of many vasopressin-immunoreac tive nerve fibers was demonstrated in the pial ar-
tery, especially the al1l�llVl auU middle cerebral ar teries. In the proximal part of the middle cerebral artery, the nerve fibers ran longitudinally to the long axis of the blood vessel (Fig. IA) . In the distal part of the middle cerebral artery, vasopressin-im munoreactive nerve fibers ran in a spiral fashion ( Fig. lB) , very close to the running pattern of the smooth muscle cells in the blood vessels. Even the small pial artery (100 J.1m in diameter) revealed scattered vasopressin-immunoreactive nerve fibers
showing varicosities (1-3 J.1m in diameter) (Fig.  lC) . In contrast to the pial artery, pial veins failed to show vasopressin immunoreactivity.
DISCUSSION
Vasopressin localized in the neurons in the para ventricular and supraoptic nuclei of the hypothal amus is concerned with antidiuretic and pressor ef fects. Some vasopressin neurons, however, send their axons to the spinal cord and to some other regions in the brain (Sawchenko and Swanson, 1982) . These facts suggest that vasopressin may be not only an antidiuretic hormone but also a neuro modulator in the brain. To our knowledge, the present study is the first to demonstrate the pres- ence of vasopressin nerve fibers in the pial arteries. It is quite controversial whether vasopressin exerts vasoconstrictive or vasodilative action on cerebral blood vessels. Lluch et al. (1983) showed that ap plication of vasopressin markedly constricted human and goat cerebral arteries in vitro. This con strictive effect by vasopressin was inhibited by ap plication of an antagonist of the pressor effects of vasopressin. However, Vanhoutte and Katusic (1986) have reported that vasopressin causes endo thelium-dependent relaxations of the canine basilar artery.
It may also be possible that vasopressin nerve fibers play a role in the permeability of brain to water. Raichle and Grubb (1978) reported that in traventricular administration of vasopressin re sulted in a highly significant increase in brain per meability without any change in cerebral blood flow. Further studies are required to elucidate the functional roles of vasopressin-immunoreactive nerve fibers in the cerebral arteries.
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